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SIGNIFICANT ACCOMPLISHMENTS TO DATE I N  F Y  1984: 
Work has  commenced on t h r e e  of t h e  t a s k s  included i n  the p re sen t  study. 
These t a s k s  a re :  
1. The i n v e s t i g a t i o n  of the e f f e c t  of ae roso l  microphysical p rocesses  
on the back-sca t te r  from an ae roso l  plume undergoing long-range atmospheric 
t r a n s p o r t .  A numerical model which examines t h e  e f f e c t s  of coagulat ion 
and sedimentation on an ae roso l  s i z e  d i s t r i b u t i o n  i s  p resen t ly  under 
development and t h e  i n i t i a l  r e s u l t s  f o r  a s i n g l e  homogeneous l a y e r  have 
been obtained.  
2. 
a e roso l  concent ra t ion  and, hence, t o  p r e d i c t  the v a r i a t i o n  of BCo2. 
Computer programs have been w r i t t e n  t o  determine t h e  mean, median, 
and t h e  p r o b a b i l i t y  d i s t r i b u t i o n  of t h e  measured ae roso l  e x t i n c t i o n  a s  
a func t ion  of a l t i t u d e ,  l a t i t u d e  and geographical  condi t ions .  The f i r s t  
d a t a  sets analyzed i n  t h i s  way are p resen t ly  under study. 
3. U s e  of t h e  GAMETAG data t o  study ae roso l  behavior over the  U.S.A. and 
the P a c i f i c  Ocean. 
r e p o r t e d b y p a t t e r s o n  e t  a l . ,  i n  1980, has  r ecen t ly  commenced. 
U s e  of the SAGE/SAM I1 da ta  set t o  study t h e  g loba l  v a r i a t i o n  of 
Fur ther  a n a l y s i s  of t h e  GAMETAG da ta  set, previous ly  
FOCUS OF CURRENT RESEARCH ACTIVITIES: 
The t a s k s  descr ibed  above w i l l  be completed. 
lidar da ta  set w i l l  be c r i t i c a l l y  examined and a d e t a i l e d  intercomparison 
of t h e  t h r e e  da t a  s e t s  w i l l  be made with each o the r  and with the  r e s u l t s  
of the t h e o r e t i c a l  modeling. I n  t h i s  intercomparison an improved 
vers ion  of t h e  ae roso l  models, publ ished by Kent e t  a l . ,  i n  198 w i l l  be 
employed. 
I n  add i t ion ,  the  a v a i l a b l e  C02 
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PLANS FOR FY 1985 
To cont inue  work on the modeling of aerosol back scatter. The emphasis 
of this work w i l l  be on the intercomparison of direct back scatter 
measurements a t  C02 wavelengths w i t h  p r e d i c t i o n s  based on modeling and 
w i t h  measurements made a t  other wavelengths and by other techniques.  
The aim w i l l  be to  i d e n t i f y  weaknesses i n  the global models be ing  
p r e s e n t l y  developed and, hence, to  i d e n t i f y  those geographical areas 
and c o n d i t i o n s  where f u r t h e r  direct measurement is  needed and to assist 
i n  the development of s u i t a b l e  experimental  programs. 
RECOMMENDATIONS FOR NEW RESEARCH: 
Simultaneous measurements of C02 l i d a r  back s c a t t e r  and o the r  d i r e c t  
and i n d i r e c t  measurements of aerosol o p t i c a l  and mechanical properties 
(e.g., SAGE 11). C l o s e  and d e t a i l e d  i n t e g r a t i o n  of these  measurements 
and modeling. Measurements a t  C02 wavelengths o ther  than 10.6 p~ 
(e.g., i n  t h e  9.1 - 9.3 pm range)  under d i f f e r e n t  geographical  and 
seasonal  cond i t ions .  Theore t i ca l  and experimental  i n v e s t i g a t i o n  of 
non-aerosol scattering and e x t i n c t i o n  a t  C02 l a s e r  wavelengths, for 
example, t h a t  a r e  due t o  sub-v is ib le  cirrus cloud. 
PUBLICATIONS SINCE JUNE 1983: 
None y e t  i n  this subject area. 
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